Brief communications 469 and 5A. From the 9 calves with 2 Ph2 isolates, strain 2C was References recovered twice from calves 16 and 21 and strain 6C was recovered twice from calf 23.
Protein G, classified as a type III streptococcal Fc receptor, is a surface protein of group G streptococci that binds strongly to IgG. 2, 6 Binding of this protein to immunoglobulin may help the microorganism to evade the host immune system. In addition to binding IgG, native protein G binds albumin. 1 Because the Fc binding site and the albumin binding site are widely separated on the protein G molecule, the albumin binding site can be deleted by genetic recombination without affecting IgG binding activity. 3 This recombinant form of streptococcal protein G (RecSPG) is available commercially a and is useful in immunologic tests because of its high affinity and specificity for IgG. Because it can bind IgG from a wide variety of species, enzyme-conjugated RecSPG is useful in the veterinary diagnostic laboratory where enzyme-linked immunosorbent assays (ELISAs) are done on serum from many different animal species, eliminating the need for many different species-specific secondary antibodies. Although group C streptococcal Fc receptors bind porcine IgG, 5,7 no data are available on the binding of RecSPG to swine IgG. This study examines the binding activity of RecSPG for porcine IgG and compares this activity to that of commercially available goat anti-porcine IgG (AP-IgG) that is currently used as the secondary antibody for indirect enzyme-linked assays.
The binding activity of RecSPG with porcine IgG was analyzed in 2 experiments. In the first experiment, a solid phase enzyme-linked dot-spot assay was used to determine if RecSPG binds to porcine immunoglobulin. Rabbit and bovine immunoglobulin, previously shown to be bound by RecSPG,) were used as positive immunoglobulin controls; chicken immunoglobulin, previously shown to lack binding From the Animal Disease Diagnostic Lab, Purdue University, West Lafayette, IN 47907.
Received for publication October 15, 1992. activity with RecSPG, 3 was used as a negative immunoglobulin control. All immunoglobulin solutions were diluted to a standard concentration of 1 mg/ml in 0.5% Tween-20/ phosphate buffered saline (TPBS).
In the second experiment, serial lo-fold dilutions (1-10 -7 mg/ml) of each immunoglobulin sample were used in the same dot-spot assay to determine the relative avidity of RecSPG and commercial AP-IgG for swine immunoglobulin and the relative avidity of RecSPG for swine immunoglobulin and rabbit immunoglobulin. RecSPG and AP-IgG were used in parallel assays on identical dilutions of swine immunoglobulin. Binding avidity was reflected by the lowest concentration of immunoglobulin that resulted in visible staining.
For the first experiment, swine immunoglobulin was obtained by sodium sulfate precipitation of normal immune swine serum. 4 In the second experiment, purified porcine IgG (light and heavy chains) was purchased from a commercial source. b For both experiments, chicken, rabbit, and bovine immunoglobulin was obtained by sodium sulfate precipitation of normal serum from adult animals. Protein content of each immunoglobulin sample was determined using a commercially available protein assay kit. c For comparisons, all immunoglobulin samples were diluted to a standard protein concentration of 1 mg/ml in TPBS. In the second experiment, designed to assess the relative sensitivity of RecSPG for various immunoglobulins, serial 10-fold dilutions of each immunoglobulin were prepared in 0.5% Tween-20/PBS. Peroxidase-conjugated RecSPG a was used at the manufacturer's recommended dilution of 1:2,000 in TPBS. Peroxidase-conjugated AP-IgG d was used in the second experiment at the dilution of 1:100 in TPBS. ABTS (2,2'-azino-di[3-ethylbenzthiazoline sulfonate(6)]) d was used for the peroxidase substrate.
The binding activity of RecSPG was studied in a solid- Table 1 . Comparisons of lowest detectable concentrations of rabbit and porcine immunoglobulin by GammaBind G-HRP and the lowest concentrations of porcine immunoglobulin detected by GammaBind G-HRP and AP-IgG* (experiment 2). phase enzyme-linked dot-spot assay utilizing nitrocellulose paper in a microfiltration apparatus. c Three hundred microliters of immunoglobulin solution was placed on a small spot of nitrocellulose paper and incubated 30 minutes to permit binding of the immunoglobulin molecules to the nitrocellulose. Following incubation, a vacuum of 250 mm Hg was applied to a vacuum chamber beneath the nitrocellulose paper, and excess immunoglobulin solution was aspirated through the paper. The nitrocellulose was washed 3 times by aspirating 1 ml of TPBS through each nitrocellulose spot. Each spot was then incubated with 300 µ1 of 3% BSA to block nonspecific protein binding. The nitrocellulose spots were washed 3 times and then incubated with 50 µ1 of conjugated reagent (RecSPG or AP-IgG). After incubating for 30 minutes, excess conjugate was rinsed from the spots by washing 3 more times with TPBS, and the membrane was incubated in 50 µ1 of freshly prepared ABTS for 15 minutes. Excess ABTS was aspirated through the membrane and each spot was washed 3 more times. The nitrocellulose membrane was then removed from the microfiltration apparatus, and color development of the substrate on the membrane spots was assessed visually. Any blue staining of a spot indicated that RecSPG had bound to the immunoglobulin on that spot. Reagent controls for each trial included swine immunoglobulin reacted with substrate only (no RecSPG), conjugate and substrate only (no immunoglobulin), and substrate alone.
In experiment 1, dark blue dots developed over the spots holding swine, rabbit, and bovine immunoglobulin, indicating binding of RecSPG. No color development occurred over the spot holding chicken immunoglobulin, indicating that RecSPG did not bind to the chicken immunoglobulin. Reagent controls did not stain.
The results of experiment 2 are summarized in Table 1 , which lists the lowest immunoglobulin dilutions that were detectable (by positive staining) with RecSPG and with AP-IgG. RecSPG reliably stained dots that had been incubated with solutions containing 10 µg/ml swine immunoglobulin.
In 1 trial, RecSPG stained a dot incubated with as little as 1 µg/ml swine immunoglobulin. Commercial AP-IgG-stained dots incubated with as little as 10-l µg/ml swine immunoglobulin. Although comparable dilutions of porcine IgG were stained by RecSPG and AP-IgG, staining by AP-IgG was slightly darker. RecSPG reliably stained dots incubated with only 1 µg/ml rabbit immunoglobulin in 3 trials.
These results indicate that RecSPG binds to porcine IgG and can be used to replace the secondary antibody in an 1.
6 .
